The objective of the study was to find whether consumers declare an intention to eat bread enriched with fiber in the situation of availability of a plain bread and plain bread with grains, and how these intentions are related to their awareness of fiber in bread. The data were collected in a cross-sectional survey among 1014 Polish adults. Based on three pictures of rolls: plain wheat roll (CR), roll enriched with 12% fiber (RF), and roll topped with sunflower seeds (RSS), the participants' perception regarding fiber content and its impact on intentions to eat were assessed. The respondents were not informed about the differences in composition of the rolls. Although RSS contained only slightly more fiber (0.98 g) than CR (0.81 g), and much less than RF (3.08 g), most of the respondents indicated RSS as containing the most fiber (50.8%) and declared their intention to eat it (39.0%). Respondents who pointed out the importance of fiber, and grains or wholemeal flour addition when making purchase decision, were more likely to declare an intention to eat RSS compared with CR. The low interest in fiber content in a diet increased the chances of declaring an intention to eat CR and RF. People less educated and with low incomes were more likely to declare an intention to eat CR rather than RSS. While people from rural areas were more likely to choose RSS compared with CR and RF. In conclusion, there is interest in bread enriched with fiber, but consumers experience difficulties in recognizing it. Declared intentions to eat each rolls were determined to the greatest extent by the perception of the roll as source of fiber. Thus, educational activities should be focused on consumers' perception of fiber-rich products and their skills related to the selection of high-fiber foods.
Introduction
Despite ongoing efforts to promote adequate eating behavior and increase fiber intake, average fiber consumption still remains lower than the recommended daily amount [1] [2] [3] . This is mainly due to too low vegetable and fruit and wholemeal product consumption [4, 5] . Although much is already known about the reason behind insufficient fiber consumption [6] [7] [8] [9] , there are still some unexplained motives and ambiguous studies. Previous research has presented conflicting results related to associations between fiber intake and fiber awareness. According to some studies, low intake of whole grains results mainly from a lack of knowledge about their beneficial effects on health [10] [11] [12] . However, other studies indicate high knowledge about dietary fiber and consumers' ability to link fiber intake to its preventive effects on the body function [13, 14] . Consumers are aware of the beneficial influence of dietary fiber and wholegrain products on their health [14, 15] ; they can also identify products that are good sources of fiber [2, 16] .
The discrepancies found in the results may be explained through reference to other studies indicating that many factors can limit the effect of fiber awareness on fiber intake, including the belief of high-fiber food as unpalatable [10] , too many competitive products on the market, higher price of wholemeal products in comparison with their refined equivalents, and unwillingness to change existing habits [8, 9, 17] . The availability of high-fiber foods, as well as the relationship between fiber awareness and the ability to make an adequate choice when selecting food seems to be very important in explaining and predicting fiber intake. Some previous studies have shown that consumers recognize products that are rich in fiber, and those with whole grains [13, 18] . However, the question remains, whether consumers can recognize the addition of fiber to an already known product.
The consumption of fiber below the recommended amount encourages the development of new products with increased fiber content [19, 20] . The acceptance of these products by consumers is diversified and mainly determined by the product in which the modification was made [21] [22] [23] [24] . Therefore, the choice of carrier of added fiber may be decisive with regard to the acceptance of a new product. Moreover, product modification may affect its sensory properties, which may be crucial in its acceptance or rejection [10, 25] .
The appearance of products with added fiber may only slightly differ from that of their counterparts without such an addition. Therefore, bakery products with added fiber, especially in a micronized form, may not be perceived by the consumer as products with an increased amount of fiber. The sale of bread and rolls without packaging does not give one the opportunity to be informed about the change in the composition of products. At the same time, such sales of bread are still common not only in Poland, but also in other countries. Because the results of previous studies have shown positive association between information on fiber addition on the label and the acceptance or the willingness to purchase bread with fiber [22, 26, 27] , labels seem to be an easy, accessible, and effective tool to inform about the change.
Although some studies are focused on the assessment of consumers' acceptance of the attributes of various products with added fiber [23, 28] , there are no studies focusing on consumers' interest in choosing such products when other substitute products are available (among others, products that are not a good source of fiber and can be seen as such, e.g., stained with caramel, and those with a negligible addition of fiber, e.g., rolls topped with sunflower seeds) or no information about the addition of fiber has been provided. Thus, the objective of this study was to answer the question whether the consumers declare an intention to choose bread enriched with fiber in the situation of availability of plain bread and plain bread with sunflower seeds, and also how these intentions are related to their interest in dietary fiber.
Materials and Methods

Study Sample
Data were collected in October 2014 through a cross-sectional survey within project 'Bioproducts, innovative technologies of pro-health bakery products and pasta with reduced caloric value' [29] . According to the study design, recruitment and data collection were conducted by a research agency-BIOSTAT Group-in accordance with the ESOMAR (European Society for Opinion and Marketing Research) code of conduct using the CAPI (Computer-Assisted Personal Interview) technique. The survey was conducted in each of the sixteen voivodeships in Poland. After selecting the starting addresses, the 'random route' method was used [30] . The study sample included people aged 21 or more who met following recruitment criteria, i.e., (1) being responsible for food purchases or making cooperative food purchases within the household (Who usually makes food purchases in your household?: (1) Only me; (2) I make most of the food purchases; (3) I sometimes make food purchases and sometimes somebody else does; (4) Somebody else makes most of the food purchases; (5) I never make food purchases), and (2) eating at least two slices of bread a day (How often do you eat bread?: (1) I eat 2 or more slices of bread several times during the day; (2) I eat bread one time during the day, however at least 2 slices of bread; (3) I eat less than 2 slices of bread during the day). Respondents who answered that they did not participate in the purchasing of food (Somebody else makes most of the food purchases or I never make food purchases) and that they ate less than two slices of bread a day (I eat less than 2 slices of bread during the day) were excluded from the study. Details concerning the sociodemographic characteristics of the study sample are displayed in Table 1 . 
Design of the Study
The study consisted of three parts. In the first part, participants watched pictures of three different rolls: a plain roll made from white wheat flour (control roll-CR), a plain roll from white wheat flour enriched with 12% fiber after a micronization process (RF), and a plain roll from white wheat flour topped with sunflower seeds (RSS). Each roll was presented as a whole roll (uncut) and after being cut into 2 parts with visible crumb and color. Rolls were prepared in the Laboratory of Technologies, Faculty of Human Nutrition and Consumer Sciences. The rolls did not differ in size (50 g) and color with two exceptions: The roll with fiber addition had a slightly darker color compared to the control roll due to the addition of fiber, and the roll topped with sunflower seeds differed from the plain roll with respect to the presence of seeds on the surface. In addition, the rolls differed in the amount of fiber, namely, RF contained 3.08 g of fiber, CR-0.81 g of fiber, and RSS-0.98 g of fiber. In this part of the study, the respondents were asked to choose the roll they would consume most willingly (an intention to eat).
In the second part of the study, participants answered the questions that concerned issues such as the importance of selected food choice motives, checking the content of fiber on the food label, interest in fiber content in a diet, and perception of rolls as a fiber source.
In the third part of the study, participants watched pictures of the three tested rolls once again in order to choose the roll which in their opinion has the largest amount of fiber.
Questionnaire
The questionnaire included questions concerning following issues:
1.
Intention to eat-participants were asked to point out which one of the three rolls presented, i.e., CR, RF, and RSS, they prefer to eat. Question: Which of the presented rolls would you like to eat? 2.
Perceived importance of grain addition and/or the use of wholegrain flour, and fiber addition, when making a purchasing decision-Question: How important for you are the following attributes of bread when making the decision to buy? Please rank the listed attributes from the most important (1) to the least important (10); attributes: taste, freshness, appearance, naturalness, health benefits, addition of grains, fiber addition, familiarity with the product, attractive price and shelf life.
3.
Interest in fiber content in a diet-Question: Are you interested in the amount of fiber in your diet? The answers were based on a 5-point scale: 1-I am interested; 2-I am rather interested, 3-neither interested nor uninterested, 4-I am not very interested; 5-I am not interested.
4.
Checking the content of fiber on food labels was measured with the question: Do you check the content of fiber in a food product when you make purchases? The answers were based on a 5-point scale described as 1-yes; 2-rather yes; 3-neither yes nor no; 4-not really; 5-no.
Perception of roll as a source of fiber-participants were asked to point out the roll containing the most fiber. Question: Which of the presented rolls contains the most fiber? They were asked to point out one roll among the three tested rolls: CR, RF, and RSS.
The questionnaire collected information about sociodemographic characteristics of the study sample as well, including gender, age, education, place of residence, and self-assessed income ( Table 1) .
Statistical Analysis
Descriptive statistics including frequency distributions were carried out. Opinions on the importance of the addition of grain and/or use of wholegrain flour and the importance of fiber addition were separated into three categories based on tertile distribution: important (1st tertile), of limited importance (2nd tertile), and unimportant (3rd tertile).
Associations between sociodemographics, perceived importance of grain addition and/or the use of wholegrain flour, and fiber addition, when making a purchasing decision, interest in fiber content in a diet, checking the content of fiber on food labels, perception of roll as a source of fiber, and intention to eat rolls were verified using logistic regression analysis. Sociodemographic variables were: gender-female (ref. male); education-lower than secondary education and secondary education (ref. higher education); place of residence-rural and city with less than 100,000 citizens (ref. city with more than 100,000 citizens), and self-assessed income-low and average (ref. high income).
Other variables included in logistic regression analyses were as follows: Perception of roll as a source of fiber-score 1 for a roll considered as containing the most fiber (ref. other rolls separately).
Odds ratios (ORs) represented the chances of adherence to those who declared an intention to eat each roll (CR, RF, and RSS), separately. Wald's test was used to assess the significance of ORs. p-value < 0.05 was considered as significant for all tests.
Statistical analysis was conducted using IBM SPSS Statistics for Windows, version 24.0 (IBM Corp, Armonk, NY, USA).
Results
Characteristics of the Study Sample with Regard to Fiber-Related Variables
The respondents' opinions on fiber-related variables are presented in Table 2 . The importance of the attributes ordered based on their role in making the decision regarding bread purchase was defined as follows: freshness (mean value 3.3; standard deviation 2.1), taste (3.7; 2.7) naturalness (4.8; 2.4), health benefits (5.4; 2.9), price (5.4; 2.9), shelf life (6.2; 2.6), familiarity with the product (6.4; 2.5), appearance (6.4; 2.4), grain addition, and/or the use of wholegrain flour (6.4; 2.8) and fiber addition (7.0; 2.6).
Although use of grain and/or wholegrain flour and fiber addition were ranked as 9th and 10th, standard deviations indicate a relatively large dispersion of opinions on the importance of these attributes among the participants of the study. The tertile distribution of the opinions regarding the importance of both attributes in making bread purchase decisions is presented in Table 2 .
Only 40.9% of participants declared their interest in fiber content in a diet. RF was indicated as the one containing the most fiber by 31.7% of the sample. However, most of the respondents indicated RSS as containing the most fiber. An intention to eat this roll was declared by 39.0% of respondents, while an intention to eat RF was declared by 34.2% of the study sample ( Table 2 ).
Sociodemographic Variables as Predictors of Intention to Eat Rolls
Participants with an education lower than secondary compared to those with higher education and people who declared low income in comparison with those with high income were more likely to declare an intention to eat CR compared to RSS. Participants from rural areas as opposed to those from cities with more than 100,000 citizens were less likely to declare an intention to eat CR when compared to RSS (Table 3) . Table 3 . Adjusted associations between intention to eat a roll, fiber-related variables, and sociodemographic characteristics (Adjusted Odds Ratios with 95% Confidence Intervals).
Variables
Choice Participants with an education lower than secondary compared to those with higher education and people declaring a low income in comparison with those with a high income were less likely to declare an intention to eat RSS when compared to RF. However, people from rural areas in comparison with those from large cities were more likely to declare an intention to eat RSS when compared to the other rolls (Table 3) .
Participants living in rural areas compared to those from cities with more than 100,000 inhabitants were less likely to declare an intention to eat RF when compared to RSS (Table 3 ).
Fiber-Related Variables as Predictors of Intention to Eat Rolls
Participants who declared their intentions to eat CR were over ten times more likely to perceive it as containing the most fiber compared to those who declared an intention to eat RF. Moreover, they were almost four times more likely to perceive it as containing the most fiber compared to those who declared an intention to eat RSS. People declaring a low interest in fiber content in a diet in comparison with those declaring a high interest were more likely to declare an intention to eat CR. Respondents who declared the importance of fiber addition and use of grains or wholemeal flour during the selection of bread were less likely to declare an intention to eat CR. These relationships were observed only when the declared intentions to eat CR and RSS were compared. No associations were observed when the intentions to eat CR and RF were compared (Table 3) .
Participants who declared their intention to eat RSS were over seven times more likely to perceive it as containing the most fiber compared to those who declared an intention to eat RF, and four and a half times more likely compared to those declaring an intention to eat CR. People declaring low interest in fiber content in a diet were less likely to point out RSS as their preferred choice for consumption. People declaring the importance of the addition of fiber and grains or wholemeal flour during the selection of bread were more likely to declare an intention to eat RSS. These relationships were observed only when the declared intentions to eat RSS were compared to the declarations concerning CR (Table 3) .
Participants who declared an intention to eat RF were less likely to perceive it as containing the most fiber in comparison with CR and RSS. People declaring the importance of the addition of grains or wholemeal flour during the selection of bread were less likely to declare an intention to eat RF. People declaring low interest in fiber content in a diet were more likely to declare an intention to eat this roll when compared to RSS (Table 3 ).
Discussion
Rolls evaluated in the study were similar in terms of composition, i.e., they were prepared according to the recipe used for the production of plain wheat rolls. The only difference was the varied amount of fiber in the roll. Consumers evaluated the plain wheat rolls (CR), the roll enriched with 12% fiber after the micronization process (RF), and the roll topped before baking with sunflower seeds (RSS). RSS contained only slightly more fiber (0.98 g) than CR (0.81 g), but topping it with sunflower seeds may have suggested that the product, due to the presence of grains, contains more fiber. Such a selection of rolls allowed finding out whether the appearance of the product influenced the study participants' opinions on the fiber content and their intentions to eat such a product. Half of the respondents (50.8%) chose RSS as the best source of fiber. Thus, the grains are recognizable as a source of fiber [2, 18] , but a negligible addition of sunflower grains in our study was insufficient to rate the roll as a good source of fiber. Among the remaining respondents, twice as many of them indicated RF as a good source of fiber compared to CR. This finding signifies that the color of the product may provide information about the fiber content. A darker color of the bread may result from the use of flour from high milling. However, for some consumers, it is difficult to distinguish wholegrain products with high fiber content due to the variable composition of such breads [2, 31] . On the other hand, the selection of a plain roll as containing the most fiber is an unexpected result. Such a belief is particularly threatening, with intensive educational activities emphasizing the importance of fiber in disease prevention [32] .
It can justify incorrect behavior of consumers associated with frequent consumption of plain wheat bread and can also undermine control over food intake when it is perceived as healthy [33, 34] .
The perception of the roll as a good source of fiber showed the strongest relationship with the declared intention to eat. Consumers were more likely to declare an intention to eat RSS when it was perceived as a good source of fiber, when the reference roll was CR and RF. That confirms the relationship between knowledge and choice of cereal products demonstrated in previous studies [35] [36] [37] .
However, there are still consumers with lack of knowledge about fiber and its source [11, 12] . In the study, the likelihood of choosing CR when it was perceived as a good source of fiber was 10 times higher compared to RF. Probably, a slight difference in their appearance could affect the expectations toward sensory attributes. The belief among consumers that darker bakery products are unpalatable [10] and a lack of understanding about their origin could strongly influence the declared intentions of their consumption.
In our study, only slightly more participants declared an intention to eat the roll topped with sunflower seeds than the roll enriched with fiber (39.0% vs. 34.2%). This may be due to their incorrect knowledge of fiber sources, but also to the lack of information about added fiber. Not being familiar with the addition of fiber to the plain wheat roll, participants could choose this roll because of its color indicating a higher flour milling. One quarter of people chose CR, which may be the result of both their previous eating habits and their preferences [26, 38] , but also of not paying attention to fiber in their daily diet or believing they meet their fiber needs [39] .
Our research showed that people declaring low interest in fiber content in a diet were more likely to declare an intention to eat CR and RF compared to an intention to eat RSS. Thus, the presence of seeds on the surface of the roll did not encourage them to consume such a roll. There were no differences in the declared intentions to eat CR and RF after taking into account the interest in fiber content in a diet, which may confirm the lack of ability to associate the darker color of the roll with fiber.
Participants' interest in fiber content in a diet and importance of motives in bread choice were associated with a lower probability of declaring an intention to eat CR, but only when CR was compared with RSS. Inverse associations with an intention to eat RSS were observed, i.e., interest in fiber content in a diet and importance of motives in bread choice increased the chances of declaring an intention to eat RSS. This finding may confirm an incorrect belief that rolls topped with sunflower seeds are a good fiber source; however, this was not defined in the study.
Information about the addition of fiber on the label is therefore necessary to inform consumers about the change in formulation. However, the results of the study did not confirm the relationship between declared intention to check the content of fiber on food labels and the intention to eat the rolls. This requires further research, in which the selection of rolls will also include information about the content of fiber. Some previous studies have shown that the provided information about the addition of fiber had an impact on the declared choice of product [26, 40, 41] . In other research, such information did not show any relationship with the acceptance of a product, probably because of perceiving it already as being high in fiber [18] .
None of the fiber variables showed any relationship with the declared intention to eat RF when it was compared with CR. It can be assumed that this may relate to the lack of skills in associating the darker color of the roll with fiber addition. CR was perceived as containing less fiber due to the well-known attributes of plain wheat flour, while RSS as containing more fiber due to the presence of grains. This assumption is confirmed by the relationship between the perception of the roll as containing the highest amount of fiber and the intention to consume it. If the roll was perceived as containing the most fiber, the chances of declaring intentions to eat it increased. This relationship did not apply to RF, which may result from the lack of experience associated with this type of bread and difficulties in interpreting the darker color, and at the same time indicates the usefulness of labels with information about added fiber. However, in our study, only 18.3% of respondents declared using labels to get information about fiber content. In other studies, interest in information on the label is usually greater [14, 26, 42] . In further research, it is necessary to include not only the consumers' interest in labels but also competences associated with using them when making a purchase decision.
Some studies have suggested that demographic variables, such as gender, age, and education, are associated with nutritional behaviors [15, 21, 43, 44] . This was also reflected in our sample. People from rural areas were less likely to declare an intention to eat RF and more likely to choose RSS than residents of large cities, while people with low incomes were more likely to choose CR and less likely to choose RSS compared to those with high incomes. However, no differences in intentions to eat were observed in gender groups. In previous studies, differences between men and women regarding their knowledge about nutrition as well as nutritional behaviors have been reported [11, 36, 45, 46] , which is mainly explained by the greater involvement of women in providing food for the family [21, 47] , as well as attaching greater importance to their own appearance [48] .
The strength of our results is the relatively large sample from the Polish population. Nevertheless, the findings have some limitations. The sample included only those solely or jointly responsible for the family's grocery shopping. The cross-sectional design of the study and data collection at a single point in time did not allow for conclusions to be drawn about causality, but only about the associations between variables. Moreover, the assumption that the sunflower seeds on the surface of the roll would be treated by respondents as a source of dietary fiber, similarly to grains attached, limited our results. Moreover, the real environment in which the selection of bread takes place and the use of the products themselves rather than product pictures would provide a better reflection of the conditions under which purchasing decisions are made. However, this was not logistically or economically possible in this study, considering the size of the sample. Due to the abovementioned limitations, our findings should not be generalized to populations with different cultural backgrounds. However, we hope the study provides an interesting insight into determinants of bread choice.
Conclusions
Our findings showed that only one third of the study sample declared an intention to eat rolls enriched in fiber. Thus, the addition of fiber in the natural form (sunflower seeds) proved more convincing to consumers than a micronized fiber enrichment even if the grains used contained less fiber. Respondents who declared the importance of fiber, and grains or wholemeal flour addition, during the selection of bread were more likely to declare an intention to eat the roll topped with sunflower seeds than other rolls.
Decisions regarding the choice of rolls for consumption reflected the limited application of fiber information on food labels, whereas skills to recognize the source of dietary fiber proved to be more important when declaring their intention to eat a roll. Thus, our results indicate the need to develop educational programs to improve skills related to the selection of high-fiber foods and to strengthen the importance of motives concerning fiber in cereal product choice. The results relating to the roll enriched with fiber indicate that packaging with information about fiber content may be of great importance to increase consumers' awareness concerning bread.
